Introduction 24
In weather or climate models, the earth's surface is the boundary that needs to be resolved 25 physically (Chen and Dudhia, 2001 ). The condition of atmosphere aloft (e.g., wind, temperature 26 and humidity) is highly dependent on the momentum, sensible heat and latent heat fluxes at 27 surface. Currently, the exchanges of momentum and heat between the earth's surface and the 28 Another critical issue regarding the fluxes calculation with MOST is the numerical iteration. 31
Under unstable condition, the iteration normally converges within 5 steps (Fairall et al, 1996) . 32
By taking advantage of a bulk Richardson number parameterization for an improved first guess 33 where (cal)  is the calculation result, and (precise)  is the precise result from the ultimate iteration 16 of CB05 (when (n+1) the largest error can reach 75% after 5 steps iteration (Fig. 4) and 82 steps are needed for the 24 results to converge (Fig. 5) 
12 It can be seen from Fig. 1, Fig. 2 (Fig. 2) .Correspondingly, when 0 z is 7 large, ~0 h z also needs a high power series equation to approximate (at least cubic fit is not 8 enough, Fig. 3 ). In order to reduce the complexity, weakly and strongly stable conditions are 9 treated separately in previous studies (e.g., Launiainen, 1995; Li et al., 2010; WRL12). 10
Analogously, multiple regions are considered for 0 z and 0h z for the regression of 11  that can make the regression: 
Here m, n = 0, 1, 2, and 3 mn ; p is 1,2,3, …, which indicates the section and its maximum 8 value depends on the 0 0h zz  region. For region 1 and 7, the maximum p is 6, while for other 9 regions it varies between 3 and 5. The coefficients for Eq. (24) are shown in Ri to Bc2 Ri , and so on. The coefficients for Eq. (23) in each section are given in Tables 3~10.  12 The procedure to obtain these coefficients are summarized below: Table 2 ; and 3) In Table 3 -10 find the coefficients for the particular 9 region and section and use Eq. (23) which is common over an urban surface. WRL12 proposed a way to avoid the iteration, but it 7 introduces large error in the calculation procedure so that its calculation accuracy needs be 8 improved. Through dividing the 0 0h zz  plane into 8 regions, the new scheme develops a group 9 of equations with higher accuracy. The calculation error of
controlled to be within 5% (when 0.5
 
) and 10% (when 0.5
 
). The calculation 11 procedure is also simple, for a small B Ri (i.e., B
Bc1
Ri Ri  ), only one time computation of Eq. 12 (23) and (24) will suffice. The maximum computation step is 6 times of Eq. (24) and one time 13 of Eq. (23) when it is in region 1 or 7 and at the same time B Ri is large (i.e., B
Bc6
Ri Ri  ). Note 14 that the Eq. (24) has only a maximum of 8 elements and a minimum of 4 elements so the 15 calculation is still efficient. The new equations involve a large number of parameters which 16 increase the complexity of coding. However, the effort of coding the new scheme is minimal 17 as compared to its potential gain, which includes the accuracy of the new scheme and the 18 avoidance of iterations. Besides, a compromise can be made between accuracy and complexity. 19 For models that are not interested in high 1 kB  values, region 1 and 2 (i.e., Table 4 . Similar to Table 3 , but for Region2. 
